Techniques for the measurement of cardiac output by thermal dilution have been described for use in both animals (Fegler, 1954; Goodyer et al., 1959; Evonuk et al., 1961; Hosie, 1962; Korner, 1965) and man (Khalil, 1963; Branthwaite and Bradley, 1968; Ganz et al., 1970) , and the advantages and accuracy of the method are recognized widely (Singh et al., 1970; Olsson et al., 1970) . The method employed most commonly depends upon the measurement of temperature change in the pulmoniary artery after the injection of room temperature dextrose or saline solution into the right atrium through a short catheter in the internal jugular vein. Recirculation does not occur in adult patients (Hill, 1970) , and simple integration of the area under the curve enables the calculation of cardiac output to be completed rapidly. Apparatus which has been designed to carry out these functions automatically (Cowell and Bray, 1970) is now available commercially'.
In the series reported by Branthwaite and Bradley (1968) Measurements of cardiac outpuXt by thermal dilution were carried out using 5% dextrose solution at room temperature which was injected through the internal jugular cannula. The volume of injectate was selected according to the formula (10/70Xbody weight in kg); this figure was adjusted to the nearest 05 ml, and the injectate volume varied between 1 ml and 2 5 ml in all but one child weighing 17-6 kg in which an injectate volume of 5 ml was chosen without reference to the formula. The value for cardiac output displayed on the meter was multiplied by the factor (injectate volume/1)) to obtain a corrected value for cardiac output, and on each occasion at least three measurements were made in quick succession.
In five patients the thermal dilution curve was recorded photographically using a New Electronic Products recorder, and the cardiac output was calculated manually using the equation VXD,XSIX(Tb-Ti)=QXdTXtXDbXSb X 1000/60 where V= volume of injectate corrected for catheter dead space (01 ml) D= density of injectate (i) and blood (b) respectively S= specific heat of injectate (i) and blood (b) (Pfitzner, 1975) was employed to separate compression volume from the true expired volume.
The oxygen concentration of the dry gas supplied to the ventilator was measured with a paramagnetic analyser (Servomex, OA 150) coupled to a digital voltmeter (Bradley Electronics Ltd.), and the expired oxygen concentration was determined with the same apparatus by syringing known volumes of the gas, saturated at room temperature, through the analyser until a constant reading was obtained. The expired carbon dioxide concentration was measured using the carbon dioxide electrode of a Radiometer BMS3 electrode system which had been calibrated with known gas mixtures. The remaining volume of expired gas was determined by evacuating each Douglas bag with a calibrated syringe.
Samples of pulmonary and systemic arterial blood were withdrawn into heparinized 2 ml syringes during each gas collection. These were stored in ice until analysed for oxygen content using a Lex-02-Con (Lexington Instrument Company). Two determinations of cardiac output by the Fick technique were made in succession, employing an arrangement of stopcocks which permitted the collection of expired gas in one or other of a pair of Douglas bags which were both flushed and evacuated before the study began. On most occasions a second operator carried out the thermal dilution measurements while the gas collections were being made (but not while pulmonary arterial blood was being sampled), but when the study was carried out by a single operator a set of three thermal dilution measurements was made both before and after the pair of gas collections.
Standard equations were used to derive oxygen consumption and cardiac output. Regression equations were calculated to determine both the degree of correlation between the manual and automated methods for measuring cardiac output by thermal dilution and the correlation between the mean values for cardiac output derived automatically by the thermal dilution technique and the corresponding determination by the Fick technique.
All the individual values for cardiac output which were obtained automatically by the thermal dilution method were expressed as a percentage of the mean for each patient, and these percentage figures were then analysed for variance to determine the reproducibility of the method.
RESULTS
There was no systematic difference between values for cardiac output determined by the manual or automated thermal dilution methods.
In two cases technical difficulties with the recording apparatus prevented satisfactory 'manual' analysis of some curves, but the correlation coefficient based on 12 measurements in five patients was 0-92. The regression equation was y=0 74+0 53 where y and x represent the manual and automated values.
Detailed results of the comparison between the automated thermal dilution and Fick techniques are presented in the Table and the Figure. There was a very highly significant correlation between the two methods (r=093; P<0001 (Yang et al., 1972) . The simplicity, safety, and speed of the method allow multiple measurements to be made in quick succession, and greater accuracy can be obtained easily by calculating the mean of at least three measurements.
It can be concluded that the thermal dilution technique is a reliable method for the determination of cardiac output in acutely sick infants and children. The volume of injectate should be selected according to the weight of the child, and the Devices cardiac output monitor can be used provided that allowance is made for the reduced volume of injectate.
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